THE observations recorded in this paper have been obtained by us with the use of a new anmsthetic compound. The theory and chemical details have been worked out by myself, and the application of this compound as an anaesthetic by Dr. Langton Hewer. The details of manufacture will be described in the first part of the paper, and the results obtained upon a large number of patients in the second part. The discovery of a compound possessing powerful anesthetic properties, which has no relation chemically to either chloroform or ether, is the result of many years of work upon the subject.
THE observations recorded in this paper have been obtained by us with the use of a new anmsthetic compound. The theory and chemical details have been worked out by myself, and the application of this compound as an anaesthetic by Dr. Langton Hewer. The details of manufacture will be described in the first part of the paper, and the results obtained upon a large number of patients in the second part. The discovery of a compound possessing powerful anesthetic properties, which has no relation chemically to either chloroform or ether, is the result of many years of work upon the subject.
Such chemical compounds as ether and chloroform were known for many years before they were applied as agents for producing general ane,sthesia. The history of anesthesia and anaesthetics is of comparatively recent origin, and it is not surprising therefore to find many gaps in our knowledge. A vast amount of work is necessary before this difficult and complex subject is elucidated; and we are at present merely working on the borderland. THE USE OF ETHER AS A VEHICLE.
For many years I have been engaged upon the problem of the purification of ether; and during my service in India had unusual opportunities of pursuing this subject. The knowledge so gained has since been extended. With pure ethyl alcohol and pure sulphuric acid it is possible, under certain conditions, to prepare ether free from alcohol and water. This ether, when fractionally distilled, yields about 50 per cent. of distillate at a temperature of 34.50 C., and practically the whole of the remainder comes over between 34.70 C. and 34 8°C. There is only a very small residue left. Pure ether obtained in this way, when freshly prepared, can be given in large quantities to animals without producing ancesthesia, in fact the preparation exerts an intoxicating action; moreover, even were this pure product of use for producing aneesthesia, its cost would be prohibitive. EHaving established this point it became obvious that the ana)sthetic properties were wholly due to one or other of the compounds contained in ordinary anawsthetic ether. In view of its volatility, and moderate toxicity, pure ether was evidently the best vehicle that could be used for the preparation of an anesthetic. Attempts were therefore made to purify ordinary ether for this purpose. The problem was somewhat complicated by the fact that during the war ethyl alcohol became very costly, and available only in limited quantities. The only other source was " industrial spirit," consisting of a mixture of ethyl and methyl alcohols; and this became the sole source for the preparation of anesthetic ethers. It appears now to have superseded ether made from rectified spirit; and from the point of view of cost alone its use is to be recommended.
IMPURITIES CONTAINED IN ETHER.
Many samples of ether prepared in this way were found to contain not only the three ethers-viz., dimethyl, diethyl, and methyl-ethyl ethers, but, in addition, abundant impurities. There is no doubt that whereas pure ethyl ether undergoes oxidation on standing, it does not do so as readily as the methylated ether. There are, therefore, much larger amounts of impurities in the latter ethers. The chief preformed impurities are alcohol, water, acetone, and mercaptans and thio-ethers. Those formed by oxidation of the ether comprise aldehydes, peroxides, and acids. Carefully prepared samples of ether naturally contain very small quantities of these impurities, but the purer the sample, the more of it is required to produce anwsthesia. It follows, therefore, that if larger quantities are used, the actual amount of impurities administered may be considerable.
REMOVAL OF MERCAPTANS.
The methods usually adopted for purifying ether were systematically investigated, and it was found that most of the impurities were thereby removed. The removal of the chief impurity-viz., mercaptans, proved to be a much more difficult problem. A procedure was ultimately found whereby the mercaptans are completely removed from the ether, and this appears to be the most important part of the process. By distilling ether with very finely divided permanganate it was found that oxidation of the impurities occurred, and if a special reflux condenser was adopted all the mercaptans were retained in the residue. Quantities of ether were treated in this way, and the residues collected. The residue was found to possess an evil odour, and to be extremely poisonous. A mere whiff from the bottle is sufficient to produce a feeling of nausea, and considerable irritation of the nasopharynx. Inhaling even small quantities of the residue rapidly induces a severe headache. The permanganate in a finely divided form absorbs this most potent impurity, and thus removes it from the ether. This is evident if one separates the permanganate after distillation, and subjects it to a stream of dry air. The permanganate gives off the mercaptans completely, and may be used over and over again. Iodine also destroys mercaptans, but its use in place of permanganate is inadvisable for many reasons, chief among them being the difficulty of removing traces of iodine which distil over with the ether.
A PURE ETHER FINALLY OBTAINED.
The ether so treated is quite free from 'aldehydes and mercaptans, and contains only traces of alcohol, water, and peroxides. To remove these remaining impurities the distilled product is treated with anhydrous copper sulphate. At first I redistilled over the copper sulphate, but Section of Anesthetics 39 ultimately this was found to be unnecessary, mere shaking and standing being quite sufficient. By this process a remarkably pure ether is obtained, which keeps well, and only slowly undergoes oxidation. The ether prepared in this way has been used as a vehicle for the anesthetic compound.
The occurrence of impurities in ether can be best studied in such a climate as India, where ether, especially methylated ether, rapidly undergoes change.
One batch of ether I tested was so impure that the evaporation of a small quantity in the laboratory was sufficient to make the place untenable. Salivation, lacrymation, and a severe headache followed the inhalation of fumes derived from evaporation of a few cubic centimetres of the sample labelled " anaesthetic ether." The peculiar odour attracted my attention, and. inquiry revealed the presence of quantities of methyl and ethyl mercaptan in these samples. These compounds, in my opinion, were responsible for the unpleasant effects produced. My colleague, Dr. Langton Hewer, came up one day in April, 1920, with the residue of a bottle of anresthetic ether which he had used on two patients, both of whom had stopped breathing soon after administration of the ether. I at once detected the same odour, and found that the chief impurity in this ether was the mercaptans. Many samples of ether were therefore tested, and the great bulk of them showed this impurity in varying quantities. It appeared obvious that such compounds with their irritating properties were of no use, and that it was highly desirable that they should be removed. Their removal was found to be effected by the use of permanganate as described above. The other impurities were easily removed, but in so doing I removed some compound or compounds which were of importance, since the highly purified product was no longer capable of producing aneesthesia.
At this juncture my attention was called to the production of an ether in America by Dr. J. H. Cotton, who used carbon dioxide and ethylene dissolved in ether. In experimenting with the use of carbon dioxide and ethylene I was struck by the differences in the amount of these gases absorbed by various samples of ether. Absolutely pure ether apparently takes up very little carbon dioxide and ethylene. The ether prepared by the process described above was found to behave quite differently. Using good samples of anasthetic ether it was found that whereas before distillation practically no gases were absorbed, after distillation with permanganate and copper sulphate comparatively large quantities could be absorbed by the ether. This preparation was found to be extremely potent as an ancesthetic, as I had good reason to realize from personal experience.
PROPERTIES OF THE PURE ETHER.
The pure ether was practically non-irritating, but possessed a pleasant odour and a rather stimulating effect. It was free from aldehydes, peroxides, acids, and water. When treated with carbon dioxide and ethylene its sweet pleasant odour was intensified. This. preparation was made, and after being tried upon animals with success by my colleague, Dr. Philip Hamill, it was resolved to try it on human beings. Dr. Langton Hewer set to work and gave this anresthetic to about 100 cases. All the material was prepared by myself in the laboratory with the standard process which had' beell evolved. I leave it to him to describe the results he has obtained. In the meantime the peculiar properties of this anesthetic were further investigated. Ethylene prepared from ethyl alcohol and sulphuric acid possesses a very pleasant odour, but very little anaesthetic power. When prepared by means of phosphoric acid this pleasant odour is not so obvious, and the ethylene so prepared has a much reduced action when dissolved in ether. It was obvious that the carbon dioxide played little, if any, part in producing anesthesia, since ether and carbon dioxide alone were found to be without action. It, however, exerts a stabilizing effect, as pure ether, treated with dry carbon dioxide, does not undergo oxidation as readily as pure ether alone.
THE KETONES AS ANAESTHETIC AGENTS. The outcome of these investigations was to show that certain ketones in the ether were largely responsible for the ancesthetic properties of the ether. Good anesthetic ethers, free from aldehydes, mercaptans, &c., when treated with finely divided permanganate, yielded a pleasant-smelling residue instead of the evil-smelling residues previously obtained. This residue proved to contain ketones, and these compounds appeared to be the essential element in the production of a good and safe anaesthetic. The mixture of ketones proved to be very potent, and it was necessary to use a volatile solvent. In view of the readiness with which ordinary ether can be purified, this compound was selected as the solvent. Into this pure ether the mixed ketones were placed in varying proportions, and the mixtures so obtained were found to be capable of producing anaesthesia.
The anesthetic action was enhanced if the mixed ketones were first treated with carbon dioxide and ethylene. The ketones used comprise those in the middle ot the series, and a loose chemical combination between these substances and the carbon dioxide and ethylene apparently results. In attempting to purify ether, therefore, the discovery was made of the importance of certain impurities-viz,, the ketones. This opens up a wide field for future investigation, and much further work is necessary before it can be said that the ideal general anaesthetic has been obtained. All the material necessary for, the application of this mixture as an anesthetic was made in the laboratory, and supplied as required to my colleague, Dr. Langton Hewer. As soon as its value as an anwsthetic was established, and requests made for trial purposes by other an8esthetists, it became necessary -to place its manufacture in other hands. The preparation of this anesthetic, according to the method described above, has been undertaken by Messrs. Savory and Moore, who have now placed it on the market under the name of "ethanesal."
The theory and chenmistry of this new anasthetic have been explained by Dr. Mackenzie Wallis, and I now propose to bring before you the results obtained up to date. I have endeavoured to obtain reliable records of each case I have aneesthetized, including the induction, anesthesia, recovery and after-effects. The records of the two latter have been supplied by the Sisters of the Wards, and I have always endeavoured personally to see the patients afterwards. In this way I have tried to form an unbiased opinion of the anaesthetic compared with those in common use, chloroform, ether, and gas and oxygen. I will first of all describe the observed effects of this anesthetic (ethanesal) on the various metabolic processes.
(1) Respiratory System.-The respiration-rate rises slightly during the induction but not to such a great extent as with ether. When fully anasthetized the patient's respirations are usually quieter than with ether and more closely resemble those of chloroform anaesthesia.
The irritation to the mucous membrane of the respiratory passages is much less than with ether, as is shown by the ability suddenly to increase the strength of the vapour without causing coughing or spasni.
The salivation is considerably less than with ether, and if atropine has been previously given, it is usually almost non-existent.
In 200 cases I have only had one with post-operative bronchitis, and this occurred in a myxcedematous girl who had to be conveyed for about 100 yards in the open air from the theatre. The temperature outside was below freezing point at the time. On the other hand the anaesthetic has been given to, ten patients with well marked bronchitis, as shown by dyspncea, cough, sputum and sibili in the chest. None of these cases showed any aggravation of the symptoms, and two of the number appeared to be actually better after operation.
(2) Cardiovascular System.-The effects of this anmesthetic on the bloodpressure and pulse-rate are shown on the graphs reproduced in the Lancet.' These were obtained by calculating the averages of a number of cases whose operations were of approximately the same severity. The actual pressures could obviously not be given as the normal, for each individual varies between wide limits. Consequently the normal has been taken as that of the patient before operation. This is probably slightly too high owing to the psychical effect of anticipation, but the error may be neglected as it occurs in all the curves. As the length of time of the operations varied, there is an interval of more than five minutes between the twenty-five minutes' time and the end of the operation. Otherwise I think the graphs explain themselves.
It will be seen that as regards systolic blood-pressure the anaesthetic occupies a position between chloroform and ether.
It is specially noticeable that the drop in pressure at the end of the operation, and before the patient is conscious, is less than with ether.
I think that the fairest comparison between the three anesthetics is afforded by the pulse-pressure curves, that is, the difference between the systolic and diastolic pressures. It now appears to be generally agreed upon by most authorities that this figure affords a fairly reliable guide as to the condition of the patient, and it will be seen that although it does not rise so high as with ether yet it is the highest of the three at the end of the operation, and afterwards when the patient is conscious.
As regards the action of the anaesthetic on the diseased heart, I have given it in several cases of mitral regurgitation, congenital pulmonary stenosis, and in one case of advanced mitral stenosis with auricular fibrillation, with no ill effects. I have described this latter case in greater detail below.
The anaesthetic has also been given to patients suffering from marked ansemia from haemorrhage or other causes. The lowest red blood count was in a man with lymphadenoma who had 2,100,000 red cells.
(3) Cerebral Processes.-The three stages of ancesthesia as described with ether are observed with this anesthetic, but can be made to follow one another with greater rapidity owing to the possibility of employing stronger vapour.
The excitement stage is usually not so marked as with ether, and if given with gas and oxygen may be entirely absent.
It is sometimes possible to procure perfect analgesia without anesthesia, and if a long extra-abdominal operation is being performed, such as an extensive tendon transplantation, the patient can usually be allowed to become exceedingly light, and may even be blinking his eyes, but will remain quite motionless, breathing quietly and not feeling pain.-(4) Sugar Metabolism.-No case of post-an8esthetic acidosis has yet been observed with this anaesthetic. Three patients with well-established diabetes mellitus have been anaesthetized and no ill-effects were noticed. Unfortunately the sugar tolerance of these patients was not accurately estimated beforehand, but there was no appreciable diminution observed afterwards. One child who was passing large quantities of acetone in the urine was given this anssthetic for half-an-hour with no ill-effects.
(5) Effect of the Anaesthetic on Patients with Various Toxamias.-Patients acutely ill with various conditions have been anesthetized. These include neglected perforated gastric and duodenal ulcers, neglected intussusception, toxsemias of pregnancy, &c. Although two of these patients subsequently died of peritonitis no ill-effects from the anesthetic were observed, but on the other hand the condition of the patients nearly always improved temporarily when under the anaesthetic.
(6) After-effects: (a) Vomiting.-Forty-eight per cent. of the patients had no vomiting whatever; 42'6 per cent. retched or vomited once before coming round, but did not remember it, and had no vomiting afterwards; 7T3 per cent. vomited up to one hour after coming round; 2 per. cent. vomited for over one hour after coming round. No case has had prolonged vomiting extending over one day with the exception of one of thyroidectomy which developed acute hyperthyroidism after operation.
There is no doubt that there is a large mental factor involved in vomiting, and some patients will vomit even after a simple nitrous oxide antesthesia.
Further, in a children's hospital where this new aneasthetic was given it was found to be quite exceptional for a child to vomit after it was conscious, except in the case of prolonged excision of cervical gland operations where the vagus was disturbed. The Sisters of the surgical wards unanimously agreed that the children were on the average much fitter after this anaesthetic than after chloroform or ether which had previously been used, and that the vomiting was very much less.
(b) Respiratory Complications.-None have occurred with the exception of the one case mentioned above.
(c) Taste and Smell of Anwsthetic.
-T-bese are practically non-existent, and constitute one of the main advantages of the ana3sthetic. Patients who have been previously anesthetized with ether, and have objected to these after-effects have invariably experienced surprise at their absence with this anesthetic.
I have quite lately anasthetized a doctor, a hospital nurse, and an army officer, who had all previously had ether and complained of continual vomiting (in one case up to a week) and also of the unpleasant taste and smell. All three patients stated that there was no taste or smell on coming round, and none vomited after regaining consciousness.
No other complications attributable to the anaesthetic have been observed.
Section of Antsthetics
METHOD OF ADMINISTRATION. I have employed four main methods of administering this anesthetic:-(1) Induction by a Clover's Inhaler followed by an Open Mask.-This method is suitable for most adult cases. Nitrous oxide gas may be used in the induction, but is almost unnecessary as the vapour of the anaesthetic is not unpleasant to the patient. I have usually changed over to the open method just after the skin incision has been made.
(2) Open Ethyl Chloride Induction followed by the Anaesthetic on an Open Mask with twenty layers of Gauze.-This method is suitable for children up to 13 years old. I first of all put a few drops of tincture of orange on the inside of the gauze mask. When the child has got used to the smell I gradually spray on the ethyl chloride. Directly he is unconscious I change over to this anesthetic and pour it on quite rapidly. This can be done without any coughing or salivation such as occurs with ether. When completely anLesthetized it will be found that less ancesthetic is usually required than with ether. The time of induction by this method is short, the average being four minutes, until the patient is ready for an incision.
(3) Combined with Nitrous Oxide and Oxygen.-I have usually given this in a Boyle's machine with the following modifications:-(a) The two-way tap on the ether bottle is replaced by a special tap recently described by Mr. H. E. G. Boyle, which allows any percentage of the gases to pass through or over the liquid.
(b) The bottle containing the anaesthetic is kept standing in a receptacle of warm water in order to prevent freezing taking place.
Very good relaxation can be obtained with this method and such operations as cholecystectomy, ileo-sigmoidostomy, and partial colectomy have been done with it. The time of recovery is usually very rapid, and for this reason the anaesthetic should be continued until the last suture has been inserted and tied.
(4) Intratracheal Insufflation.-I have employed this method for the following classes of operations: (a) Extensive thoracotomies when both pleural cavities may be opened simultaneously.
(b) Operations on the upper abdomen such as cholecystectomy or gastroenterostomies in which it is desirable to limit the respiratory movements as much as possible.
(c) In operations on the neck, where respiratory obstruction is anticipated, such as thyroidectomies, where there is a retrosternal lobe.
(d) In plastic operations of the face. I started by using the anaesthetic in the usual way instead of ether, by blowing pure air over it, but I found that better results were obtained by using it with gas and oxygen. I have connected the exit pipe of a Boyle's machine to the intratracheal apparatus, and have found that much less anaesthetic is required, and that with this method the patients appeared to be in better condition afterwards.
For all these methods the patients were given an atropine injection. Morphia was not given unless the patient was verv excitable or nervous, as in my opinion it tends to mask the useful signs such as eye reflexes, and is best given just before the patient regains consciousness, as he will then remain analgesic for a longer period.
In other respects the patients were prepared as for an ordinary general anesthetic, with the exception of acute emergency cases which, of course, received no preparation. (B) Ancesthesia satisfactory, but sligbt difficulty such as some rigidity or salivation. These cases were 8 per cent. -(C) Anaesthesia poor or great difficulty experienced. Only one case comes into this class, that of a child with myxcedema.
In no case has a change had to be made to another anaesthetic. In cases in which the open method has been used the time elapsing between the end of administration and consciousness being regained is on the average about two-thirds of the length of time during which the patient was anaesthetized. If given with gas and oxygen the time is about one-third, The average time of induction for all cases was 4 1 minutes.
The age of the patients varied between 8 hours and 70 years, aild the time of operation between five minutes and two hours forty-five minutes.
The first hundred cases were selected to give as representative a series of operations as possible. The remainder were not selected, being just routine hospital cases.
The after-effects have already been described.
The operations performed under this anaesthetic include: Amputation through thigh (four cases), appendicectomy (twenty-one cases), appendicostomy, arthrodesis, astragalectomy, bone plating, cholecystectomy (three cases), cholecystotomy, colectomy (partial), colostomy, cystoscopy, colopexy, excision of glands, excision of hemorrhoids, exploration of knee-joint, exploratory laparotomy, gastrectomy, gastro-enterostomy, Halsted's operation on the breast, ileo-sigmoidostomy, nephro-lithotomy, cesophagectomy (partial), osteotomy, radical operation for inguinal, femoral, and umbilical hernia (twentyfour cases), reduction of intussusception, sequestrotomy, skin graft, sigmoidoscopy, submucous resection of nasal septum, suprapubic cystotomy, suture of perforated gastric ulcer, tarsectomy, tendon transplantation, thoracotomy, thyroidectomy (eight cases), thyroid graft, excision of thyro-glossal cyst, tonsillectomy, wiring of fractured patella.
None of the above cases gave rise to any anxiety during anssthesia with the exception of a long gastrectomy on a woman in very poor condition. At the end of two hours she became collapsed from loss of blood, but a blood tranfusion was performed, and she greatly improved. This patient made an uninterrupted recovery.
For the long abdominal cases in this list, I have always adopted the method of getting the patients deeply under at the start,-and then when the abdomen is opened and the anastomosis or other manipulations are being performed, of allowing them to become quite light, again giving more anaesthetic when the abdomen is being closed. The patients are in better condition at the end of operation, and much less aniesthetic is used than if a uniform depth of anssthesia is maintained throughout.
I will now describe some typical cases in greater detail: Case 4.-Female, aged 69, suffering from severe chronic bronchitis. Was very stout, and had a large umbilical hernia which was giving her trouble as it becarne semistrangulated. She was given the anesthetic combined with gas and oxygen. The operation lasted just an hour. Relaxa'tion was good, and the patient recovered consciousness five minutes after cessation of the aniesthetic. The bronchitis was not apparently increased and she made a good recovery.
Case 5.-Male, aged 60, suffering from a perforated gastric ulcer. The diagnosis had not been made for some days, and when seen he was practically moribund, and the radial pulse was not palpable. It was decided, however, that a laparotomy was justifiable, to give him a chance. He was anesthetized with gas and oxygen and this anesthetic; breathing and colour considerably improved; a flicker was detected in the radial 'artery. The operation lasted twenty minutes, during which time a solution of gum-saline was infused intravenously. He recovered consciousness twenty minutes afterwards and lived for twenty-four hours, finally dying froni peritonitis.
Case 7.-Male, aged 43, suffering from carcinoma of the colon. Was given the ansesthetic combined with gas and oxygen, and a nearly complete colectomy and anastomosis were performed. The operation lasted one hour twenty-five minutes, and the patient was somewhat collapsed from loss of blood. A saline was given per rectum and he rapidly improved. He was conscious twenty minutes from the end of the operation, and had no vomiting or other after effects from the anesthetic.
Case 25.-Male, aged 14, who had bilateral acute mastoiditis; was very ill. Temperature 1040 F., pulse 110, respirations 35; signs at both pulmonary bases. Was induced with the anmesthetic in a Clover's inhaler, and then on an open mask. Both mastoid antra were opened up; the operation was very difficult, lasting two hours ten minutes. The patient regained consciousness one hour after the operation, slept all night, and awoke next morning feeling quite fit, and read a newspaper. No vomiting or after effects; signs at bases of lungs rapidly cleared up, and the temperature, pulse and respiration soon fell to normal. Case 28.-Male, aged 61, a diabetic, passing large quantities of glucose and acetone bodies in his urine. Gangrene of foot and very calcareous arteries. The femoral was distinctly visible throughout its course in the skiagram. Anaesthetized with the liquid given first in a Clover's inhaler, and then on an open mask. The femoral artery was first ligatured, and the amputation then made through the thigh. The operation lasted forty-five minutes. Half-an-hour afterwards patient had regained consciousness, was not sick, and felt very fit. He had no after-effects whatever.
Case 34.-Female, aged 44; ulcer in cesophagus, thought to be carcinomatous.
[ntra-tracheal anesthetic given, and portion of cesophagus containing ulcer excised through an incision in the neck. Operation lasted one hour fifty-five minutes, and beyond one vomit of blood, which had trickled down into the stomach, the patient had no after-effects from the anesthetic. Case 54.-Female, aged 45, admitted to hospital with heart failure. WVhen improving slightly developed cholecystitis and became worse in spite of treatment. It was therefore decided to operate. Patient then had auricular fibrillation, as evidenced by grossly irregular pulse, dyspncea and some cyanosis. I gave her the aneesthetic combined with gas and oxygen which she took very well and she became completely relaxed. A cholecystectomy was rapidly performed, the operation lasting twenty-five minutes. The patient made a very good recovery and her heart was apparently in exactly the same condition as before operation.
Case 118.-Army officer wounded in leg who had had many previous operations under ether. Each time he had been very upset by the anwesthetic, had vomited for some days and complained greatly of the taste and smell. I induced ansesthesia by a Clover's inhaler, and continued by the open method. The operation lasted half an hour. As he was coming round and before he was conscious he retched and brought up some mucus. Soon after he regained consciousness he had tea and felt very fit. He had no vomniting and said he could not taste or smell anything, and expressed great surprise that this was so.
Case 143.-Male, aged 60, brought to hospital with acute cholecystitis, in very bad condition. Pulse 140, respirations 38. Much bronchitis; apex beat in sixth space well outside nipple line ; also passing large quantities of sugar. Operation was imperative and it was decided to give this anesthetic combined with gas and oxygen. He took it very well; on opening the abdomen an empyema of the gall-bladder was found. The operation lasted for three-quarters of an hour; patient regained consciousness in seven iminutes and did not vomit or suffer from any after-effects. The bronchitis was not increased, and he made a good recovery.
Case 177.-Female, aged 32, who had previously had a gastro-enterostomy for gastric ulcer. As the trouble recurred it was decided to do a gastrectomy. She was anesthetized with this anmesthetic combined with gas and oxygen, and good relaxation was obtained. Operation very difficult owing to adhesions from the previous gastroenterostomy, and lasted two hours forty minutes. At the end of two hours she was becoming slightly collapsed and a gum saline infusion was given intravenously. Her condition then greatly improved, and remained good until end of the operation. After recovering consciousness the patient vomited four times, the material being blood in each case. She had no further vomiting, and made a good recovery.
SUMMARY.
To recapitulate the advantages claimed for this anaesthetic:
(1) It is less toxic than chloroform or ether, and the safety margin is greater than with either.
(2) It is less irritating to the respiratory passages than ether, and consequently there is less risk of subsequent bronchitis and pneumonia; the induction of ansesthesia is also rendered easier.
(3) Post-ana3sthetic vomiting is less than with chloroform or ether.
(4) The taste and smell noticed afterwards by the patient are verv much less than with ether and are generally entirely absent.
In conclusion I should like to express my thanks to those surgeons who have afforded me opportunities for taking blood-pressure readings, and to Mr. B. B. Sharpe, late Resident Ana,sthetist to St. Bartholomew's Hospital for his help in taking the readings.
DISCUSSION.
Mr. H. E. G. BOYLE said that he could speak of " ethanesal " from the two standpoints, first, of giving it, and secondly of having it administered to himself. His experience of giving the drug was limited to about a dozen cases, and he was quite aware that on so small a number of cases it was quite impossible to give an opinion that might not have to be altered later on; all that he would say now was that in those cases he had been very pleased with the results both during the administration and afterwards. One case in particular came to his mind: it was an operation for the exploration of the gall-bladder in a large and strong man; he gave the " ethanesal " in conjunction with gas and oxygen, running the gases freely through the " ethanesal " and as a result produced a very fine anesthesia; indeed, the excellence of the relaxation was frankly a very great surprise to him. Fromii the patient's point of view he thought it a delightful anwsthetic. Only a fortnight ago Dr. Hewer had administered " ethanesal " in conjunction with gas and oxygen to him for an operation on his hand. He thought the induction was delightful, aiid when he " came round " after twenty-five minutes' anesthesia, and Dr. Hewer had told him that he was quite deeply under, there was just a very faint taste of ether which lasted for about two or three minutes, and after that there was no taste or smell of ether at all. He had a certain amount of frontal headache, but this was easily stopped by 10 gr. of aspirin. He had no nausea whatever and took food an hour and a half after the operation was finished.
Mr. FLEMMING said he wished to give a short account of some experiments which he had carried out with Professor Francis, at the Bristol University, in the fractional distillation of methylated ether. Fractions were collected at the following temperatures: 29°to 300 C., 300 to 320 C., 320 to 330 C., 330 to 34.50 C., and 34.50 to 35.70 C., and clinically it was found that all these fractions had practically equal anaesthetic values.
It was not possible, then, to obtain, by mere distillation of methylated ether an ether which was not an anesthetic. Dr. Mackenzie Wallis had gone further into the matter than when he read his paper before the Medico-Legal Society, on which occasion he attributed the anaesthetic properties of ether to the ethylene contained in it. Messrs. Macfarlan had manufactured for him (Mr. Flemnming) an ethylene ether which had given very satisfactory results clinically, twenty consecutive patients not having vomited or complained of nausea. The drug was administered by the open method, by dropping as distinguished from douching, and light anesthesia was employed in every instance. In all experiments in this connexion the strength of the ansesthetic was estimated by the number of drops per breath required to maintain anesthesia. His opinion was that when drops were counted and light anesthesia was einployed results might be obtained, even with methylated ether, which were so satisfactory qu6 after effects that, as Dr. Langton Hewer had found with " ethanesal," there might be very little to chose, in this respect, between ether and nitrous oxide. In reference to Dr. Wallis's contention that pure ether was not an anmesthetic he (Mr. Flemming) would like to know whether ether made from ethyl alcohol was freer from ketones and ethylene than was ether made from methylated alcohol, because he had notes of cases showing that 5 to 6 minims per breath of the former were necessary whereas 3 to 4 minims per breath of the latter sufficed.
Mr. DUNHILL said that he had found this anesthetic entirely satisfactory from the points of view of patient and of operating surgeon. At the same timiie he did not quite agree with the strictures which had been passed on ether as an anesthetic. He had operated with ether alone for fourteen or fifteen years in hospital and in private practice in Australia without finding the faults ascribed to it. Possibly atmospheric conditions were different in England. His loyalty to ether, which had served him well, did not prevent his appreciation of this new preparation.
Mr. GIRLING BALL said that Dr. Hewer had given a very large number of anesthetics for his operations, and he would like to add a tribute to the value of the new anmesthetic. It was quite true that the patients appeared to vomit less than they did with ordinary ether, and it was noticeable that they did not complain of the taste of the anmesthetic. In addition to that, he (Mr. Ball) testified that he no longer suffered from the taste of aneesthetics which he was in the habit of experiencing previously, after a long afternoon's operations; this was certainly a great advantage to the surgeon. The antesthetic was a very good one for obtaining relaxation and had been used in several cases of operations on the upper part of the abdomen, a site which was very frequently a difficult one in which to obtain this condition of relaxation.
Mr. A. B. COCKER said that he had used this new anaesthetic, ethanesal, on three occasions. The first case was one of multiple extractions of teeth; atropine was given one hour before; 5 oz. of ethanesal were used; induction ten minutes, open method; no after-effects, nausea, vomiting or headache. The second case was a mammary abscess; no atropine given; about 5 oz. ethanesal were used; very slight mucus and salivation; no after-effects. The third case was one of tonsils and adenoids; patient vomited once some blood, which was swallowed; no other after-effects.
Mr. NORMAN LAKE said that Dr. Hewer had used this ansesthetic in about sixty cases of his at the Queen's Hospital for Children; he was quite satisfied with the results obtained. In particular the children took the anesthetic qrfietly, and their condition after serious operations for intussusception was very good. The sisters had reported that the after-effects were very slight.
